Estrogen-dependent changes in estrogen receptor-β mRNA expression in middle-aged female rat brain.
During aging, estrogen production and circulating levels of estrogen are markedly decreased in females. Although several differences exist in the process of reproductive aging between women and female rats, the results of many studies suggest that the female rat, especially the middle-aged or aged ovariectomized female, is an important animal model of hormone loss in women. In target tissues including the brain, the actions of estrogen are mediated mainly via the alpha and beta subtypes of the estrogen receptor (ER-α and ER-β). Estrogen treatment is known to change the expression of ER-α mRNA and protein in specific regions of the brain in middle-aged female rodents. In contrast, we do not know if estrogen regulates the expression of ER-β in the brain at this stage of life. In the present study, we performed in situ hybridization on brain sections of ovariectomized and estrogen-treated middle-aged female rats to reveal the effects of estrogen on the expression of ER-β throughout the brain. Our results showed that estrogen treatment decreased the number of ER-β mRNA-positive cells in the mitral cell and external plexiform layers of the olfactory bulb, central amygdaloid nucleus, medial geniculate nucleus, posterior hypothalamic nucleus, suprachiasmatic nucleus, and reticular part of the substantia nigra. As compared to the results of previous studies of young females, our data revealed that the regions in which expression of ER-β mRNA expression is affected by estrogen differ in middle age. These results suggest that the effects of estrogen on ER-β expression change with age.